Abstract: The present study aimed at evaluating the in vitro study of antioxidant activity of crude extracts (methanol, acetone, ethyl acetate and chloroform) of stem and leaves of physalis minima. The antioxidant activity was determined by two methods DPPH (1, 1-diphenyl-2-picryl hydroxyl) assay and reducing power assay. The DPPH free radical scavenging activity of stem and leaves of physalis minima was determined at different concentration (200 µg, 400 µg, 600 µg and 800 µg). The entire tested sample showed lower scavenging activity than standard. The scavenging effect and reducing power of the eight extracts of the leaf and stem decreased in order of Methanol leaf extract > Methanol stem extract > Acetone leaf extract > Ethyl acetate leaf extract > Acetone stem extract > Ethyl acetate stem extract > Chloroform leaf extract > Chloroform stem extract. Thus result clearly indicated that the methanolic extract of leaf of P.minima showed higher activity compared to other extracts of stem and leaves. Hence is effective in scavenging free radical and has the potential to be a powerful antioxidant.
Introduction
In response to the increased popularity and greater demand for medicinal plants a number of conservation groups are recommending that wild medicinal plants be brought into cultivation 1 . It produces various antioxidative compounds to counteract reactive oxygen species (ROS) in order to survive. The production of reactive oxygen species in organisms can have a role in cell communication processes and defense mechanisms. However, excessive production and accumulation of these products can cause a series of biochemical reactions that can generate various dis-orders on the cells 2 . Such natural antioxidants could prevent the formation of the above reactive species-related disorders in human beings without the use of synthetic compounds, which may be carcinogenic and harmful to the lungs and liver 3 . A great number of natural medicinal plants have been tested for their antioxidant activities and results have shown that the raw extracts or isolated pure compounds from them were more effective antioxidants in vitro than BHT or vitamin E 4 The majority of the antioxidant activity is due to the flavones, isoflavones, flavonoids, anthocyanin, catechins and isocatechins. A number of Solanum species have previously been RESEARCH ARTICLE investigated for their cytotoxicity, antioxidant and antiviral activities and treatment of protozoal infections. In vitro biological activities of most common medicinal plants 5 and comparative study on antioxidant activity of different species of solanaceae family shows very significant result for medicinal value of this family.
The plant selected for the present study is physalis minima family solanaceae. Researchers isolated a new 13, 14-seco-16, 24-cyclosteroid, physalin L, along with known compounds, from Physalis minima 6 . Due to the large biological activities of these compounds, Physalis plants were used for centuries as medicinal herbs in the treatment of urinary and skin diseases, gonorrhea, ulcers, sores and as a vermicidal drug and recent studies have confirmed their therapeutic properties 7 . The present study was carried out in the Department of Chemistry, School of Basic Science (SHIATS), Allahabad, India.
Experimental

Collection of plant material
Whole plants of Physalis minima were uprooted and collected in polythene bags. The plants were washed in tap water and air dried. Stem and leaves were collected in separate paper covers and dried in shade for 20 days.
Preparation of extracts
The dried plant materials (stem and leaves) of P.minma were made to fine powder using homogenizer. The dried powders were extracted separately with continuous shaking for 24 h using solvents (ethyl acetate, acetone, chloroform and methanol). The extracts were filtered through Whatman no. 1 filter paper to remove all unextractable matters. The entire extracts were concentrated to dryness under reduced pressure and same method was repeated for 3 times. The dried condensed extracts of stem and leaves were stored in desiccators.
Reagents
10 mg of 1, 1-Diphenyl-2-picrylhydrazyl (DPPH) was dissolved in 100 mL of methanol solution, phosphate buffer (0.2 M, pH 6.6), potassium ferricyanide (1%), trichloroacetic acid (10%) and ferric chloride (0.1%) were prepared.
Antioxidant Activity
Scavenging activity on DPPH radical
The DPPH radical scavenging assay was elucidated as per literature method 8 . Different dilutions of extract (200, 400, 600 and 800 µg/mL) were prepared. DPPH solution was also prepared by dissolving 10 mg of DPPH in 100 mL methanol. Then, 1 mL of extract from each dilution was added into the test tube containing 2 mL of DPPH solution. Control was prepared by adding 1 mL of methanol to 2 mL of DPPH solution. Ascorbic Acid was used as standard. The mixture was shaken vigorously and was left to stand in the dark for 30 min. The absorbance of the resulting solution was measured spectrophotometrically at 517 nm. The scavenging activity of each extract on DPPH radical was calculated using the following equation: Calculation % Scavenging DPPH free radical = 100 × (1-AE/AD) Where AE is absorbance of the solution, when extracts had been added at a particular level and AD is the absorbance of the DPPH solution without extract (control).
Reducing power assay
Antioxidant activity by reducing power assay was elucidated as per literature method 9 . The reducing power of the test sample was determined by taking different concentration of the extract (200, 400, 600 and 800 µg/mL) in 1 mL methanol. They were mixed with 2.5 mL of phosphate buffer and 2.5 mL of potassium ferric cyanide in test tubes. The mixtures were incubated for 20 min at 50. At the end of the incubation 2.5 mL of tri-chloroacetic acid was added to the mixtures followed by centrifuging at 500 r/min for 10 min. The upper layer (2.5 mL) was mixed in 2.5 mL distilled water and 0.5 mL of ferric chloride and the absorbance was measured at 700 nm. The reducing power testes were run in triplicates.
Statistical analysis for biochemical parameters
The results presented are the means of three independent experiments. Values were expressed as Mean ± S.D. 10 Mean and S.D. was calculated with the help of microsoft excel 2007.
Results and Discussion
DPPH free radical scavenging activity
The DPPH assay method was based on the reduction of DPPH, a stable free radical. The free radical DPPH with an odd electron gave a maximum absorption at 517 nm (purple colour) [11] [12] [13] . For the present study standard ascorbic acid was used 14, 11, 15 ( Table 1) . Table 1 Ascorbic acid showed highest % inhibition at the concentration of 800 µg/mL. Thus it indicated that % inhibition increases with increasing concentration 16 . All the four extracts of stem and standard were compared by Figure 1 and it was found that all the extracts of stem had less % inhibition than standard. Due to its higher % inhibition ascorbic acid was used as standard 17 . Methanol extract of stem had highest % inhibition 76.02% followed by 72.76% of acetone extract, 71.71% of ethyl acetate extract and least 59.11 % of chloroform extract of stem. Thus methanolic extract of stem was a good antioxidant than other extracts of stem (Figure 2 ) with ascorbic acid it was clear that it gave same result as of stem i.e. all extracts of leaves showed less activity than standard ascorbic acid and out of all extracts methanolic extract had highest radical scavenging activity 78.29% at 800 µg/mL. When activity of stem and leaves extracts of P.minima was compared, it was found that leaves of Physalis minima were better antioxidant than stem. The antioxidant activity showed that methanolic leaves extract were able to reduce the stable radical DPPH to yellow DPPH-H upto 78.29% at concentration 800 µg/mL while stem showed 76.02% of inhibition. This result can be justify as DPPH radical scavenging assay showed that the aqueous extract of P.minima leaf had maximum inhibition 18 92.30%. Furthermore the antioxidant activity was associated with this result is due to high level of polyphenol and vitamins A and C. 19 . Figure 2 . DPPH free radical scavenging activity of leaves Thus result clearly indicates that the methanolic extract of leaf of P.minima showed higher activity compared to other extracts of stem and leaves. Hence was effective in scavenging free radical and had the potential to be a powerful antioxidant.
Reducing power method
The reducing power of acetone, ethyl acetate, chloroform and methanolic extracts of Physalis minima (family solanaceae) were determined by the literature method 9 . Increased absorbance of the reaction mixture indicated increase in reducing power 20 .
When all the four extract of stem of P.minima were compared with standard ascorbic acid (Table 3 and Figure 3 ) then it was found that all the test showed lower reducing power than standard, while among the extracts, methanolic stem extract showed higher reducing power. Thus it gave same result as DPPH method.
When all the four extracts of leaves were compared with standard ascorbic acid, it was found that all the test samples showed less reducing power activity than ascorbic acid. Among four extracts of leaves methanolic extract had highest reducing power while chloroform least. Figure 3 . Reducing activity of stem Thus the different concentration (200 µg, 400 µg, 600 µg and 800 µg) of stem and leaves of P.minima were taken. The absorbance was read at 700 nm. The reducing power was found to be significant for stem (Table 3) and leaves (Table 4 ) when compared with standard ascorbic acid. From the Figure 3 and 4 methanolic extract of leaves at 800 µg/mL showed higher reducing activity 0.612. It has agreement with the fact that increase in concentration reducing activity also increases 20 . But all the samples showed lower activity than standard. 
Conclusion
The antioxidant activity was determined by two methods DPPH free radical scavenging and reducing power assay. The DPPH free radical scavenging activity of stem and leaves of Physalis minima was determined at different concentration (200 µg/mL, 400 µg/mL, 600 µg/mL and 800 µg/mL). It was compared with the standard ascorbic acid. The % inhibition of methanol, acetone, ethyl acetate and chloroform extracts of stem (Table 1) and leaves (Table 2) were determined. The entire tested sample showed lower scavenging activity than standard. Methanolic extract of leaves showed higher activity than other extracts. The reducing power assay was also calculated and it was found that methanolic extract of Physalis minima leaf showed higher activity as it had the highest optical density or absorbance in turn increased absorbance of the reaction mixture indicated increase in reducing power. Thus reducing power is a significant indicator and supporting feature of antioxidant activity of extracts. Thus antioxidant activity of the eight extracts of the leaf and stem decreased in order ofMethanol leaf extract > Methanol stem extract > Acetone leaf extract > Ethyl acetate leaf extract > Acetone stem extract > Ethyl acetate stem extract > Chloroform leaf extract > Chloroform stem extract. Thus from above it is clear that Physalis minima will be applicable as a potential source of antioxidant for future researches.
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